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(57) 

<dW*eMJL\± :ixb (DfflL&Vofr h 'AM £ n5 JliR 



1 

i ] mm^mmmm&vmt&mmMzm 

(genus Mortierella sect, schmuckeri) (O^^^j^tS 

1 0S7t9'>#< i: hft)0. 7 0 g/L^T^^r K>g£ 

1 0Sfc9'M<t 4 oSO. 8 0g/LC077^F>i 

1 0St!3'>4< irt^O. 8 6 g/LCDT^^r 

SlJI^^/Ut^ ^7^^/Uy^yy7 (cama rgens i s) ft 
[IMfcnf7] mJfS^UTV ^7 v-a-^y^y jEJffifi 

S^i^77^rKy^M^< £ fc^s 0%m±£ 

[it*« i o ] Mtm&mmmtem&mmm&?f& l 

SM{:J:577^ K^K£/£*:^#< ir^lO 0%if 
A £ 3 fit**! 8 }-IS« Oifrjfe, 

J: 5*-*«*jK*3RS:ftiJIB-r5»*3Sl J-tB« 

i i jcffitg^ft, 

If 1 {CHaiE^jfe, 

[fg*ifI4] ^/i-r^x^ ya-7 7^iiSIcofS 
[fS*ri 1 5 ] Hut^W^£bfe)-ft$r^tp!9^ig l 4 



(2) «fBB¥8 - 2 1 4 8 9 3 

2 

»*:*rii^rie-cfc*n3R« i 6 i;:3B«co*n D p 0 

[fB*iI18] mJfB^/i^^7 v'^-ey^yffiJR 
\^=uVr y -y ty^-wfi y ffiTfeSiB*rB 1 6 JdlS 

[13**119] SfJfBeyUx^^y >-3.^;y;& y ffiJK 

[t»*ii 2 o ] mtz^u\^mmm^m 2 0 
[f**rs2 1 ] m^&&mmm<Dfo 1 oit%^ 

6 irts«o^p p p 0 

[ts*rg 2 2 ] m&±&&mmm<Dmo . 1 

1 . 01t%^7 7^ Kvg&-e&5^ift6K-&ft*r*1- 
£f§*if 1 6 }cfB^cO-^D P p 0 

20 [ts*ii 2 3 ] mzitttmb&mizM^&mmM 1 

6 !:Eto4n p no 

[fit**! 2 4 ] mjffi^W(^^fflI^^¥LS:o^ \f-y 
p 

□ □o 

[fS*if 2 5 ] T/i/T^^IyaT^ y iEJKcofflfc 

?> IeIiR S ix S BIKSriB * S fe^#l 0 

[ I**rl2 6] mlfSte^Ifl^^-tryK ^NgaSiMS 

£*L5it*iB 2 5 {-8a«g(Of&SeSJo 

[0 0 0 1 ] 

^ £ 5 7J Sir ^ Bi-f 5 t> co T fc S o 
[0 0 0 2] 

[ffiSfraftfif] 77^rK>i (±-cis-5, 8, 11, 
^-h-^ hv-^m) fl4flico-S^§r{S^. N 2 Ofico 
«*JS^«:*-t-5#ffi^l&fpJ!aiSa6 (PUFA) "Cife*. r 

75 ^ Kv^fi^-y *A*JBI!fii6i:i*tfix5o 77 
K>KHAft:{-*5t^-C*'bfiS^C2 0 PUF A(D 1 o 

5:is^tIfT^5 0 77^F>ii«g44!ftfKii 

^ h y ^>^:t/^n^^-^^ ^ y J: o ^tiil^-r 

50 £pgn£ti*£^-r o T y^r KvgS*:4tjllco^:^cffli^5 
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(3) 

3 

7y* K^»*i t NO«?Lica^^tr^ffl$rL«^, 
TO^ (#Jx.te\ si >f *r^if3Ui^< 

[ooo4] mm<o7 v * F^mMia-imfttDW. *> >- 20 

t/Tt^T^5o 1 9 9 2¥8^ 6 B^MoSRMSi* 
ttiai^SBSg 9 2/1 3 0 8 6#iriott5^-f'/u (Kyi 
e) , 1 9 9 3¥4^2O0^O*I^5, 2 0 
4, 2 5 0tm5>'>'^y (Shinmen) 6, /fcfflffit 
^^-f^^/n^— f£ (Appl. Microbiol, Biotech 
nol.) Ol 9 8 9¥f 31tl 1-1 61^^^^ 30 

(Shinmen) L I P I DSS^l 9 8 7^f§2 
2tl 0 6 0-1 0 6 2l^(t^h^- (Totani) 

LIPIDS ffeco 1 9 9 2 2 7^5 0 9-5 1 
2l}^t^y-;X (Shimizu) J AOCSS^l 
9 8 9^me 6t3 4 2-3 4 7 HiciSJtt* v'S X (Sh 
imizu) JAOCSffiOl 9 8 8^165*1 45 
5- 1 4 5 9 HiC&ft&v^ X (Shimizu) b, J AO 
CSS^)l99l¥S68t2 5 4-2 5 8HiC£>tf3 
v-^X (Shimizu) ^ / n ^~$6^f£ (Bio 

technology Letters) <D 1 9 9 0^§! l 2^4 5 5- 46> 
4 5 6Il:*5W5t^ a e'K;u (Sajbidor) 6, 

(Appl. Environ. Microbiol.) 1 99 
1^5 7#1 2 5 5-1 2 5 8Il:jo(t5A^a^ 
(Bajpai) ?>, J AOCSSOl 9 9 l¥f 6 8t7 7 
S-ZSOli^t^A^a^V (Bajpai) . SU^itfe 
■^a^ft^tS (J. Gen. Microbiol. ) co 1 9 9 1 ^Jg 1 
3 7*1 8 2 5-1 8 3 0Ii^tt5^^- (Gandh 



fl#M¥8 - 2 1 4 8 9 3 

SJ^ffifeWfi^li, (i) figs^ EP*>Jli«£/*Hs 
^««-Cfco'Cfi^ra(0*»^3g-5l* (BP*>, 2-3 B 
«±) (1 9 9 2^|5j±. #^;u ; 1 9 9 3¥la]_h % > 

^6 ; 1 9 8 9¥(^]±s ; 1 9 9 1 

±, ; 19 9 1 ^IH±, ^v^^-f ; 5.0^ 

1 9 9 1 ^Frwub. , st^/xfi (2) mm- 

4ritt>f^o77='rKyi(Otf MiflSK%i:^) 
^ S/ >4n* ( 1 9 9 3*Fl5Lk* ^>>y >5> ; l 9 8 9^ 
m±s y;Xb ; 3£W-L r P I D Sffico 1 9 9 2^|g 
2 7*1 5-2 OM^fti^rv Ky ^ (Kendrick) 
SG v 7My^ (Rat I edge) ) , SuVjai (3) s<^ 

^ S u^Mf it^tt (EP*>, 6 — 2 8ar«1, 
^^^M^t^ 0 ) (19 9 1 ^IH±, s<Vzls<<<( e> 
W1 9 8 9¥HL >-v^^^) , &GVOa± (4) 

fife (0fl;if3\ *^t^Xu— M (L I P I D SIScO 1 
9 8 7^|g2 2*1060—106 2W^iStfZ> f**n 
(Totani) &U^-^ (Oba) ) £^fcS»S-?&5 0 
Sn^T, fMoIfEt (1 9 9 2^flf]±, ;*-<Ou) 

^yvf-f^A (Pythium insidiosum) tS^^fl. 

[0 0 0 5] ^ot, T7=^ KvKSr^f 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 

»*LT77*Ky8«:tritt5o 7*fTfc5»iS 



-3- 



(4) 



¥?m¥-8 - 2 1 4 8 9 3 



-<D$>{Z^^.jj tf g/2.t^# V'g&S&tlZo >Tj] tf g 

y^^r y BLmfrl5'£tiZ> C^vi^ — — Xt£ (Persoo 
nia) (0 1 9 7 7¥S9#3 8 1-391 HJdiotf 
A* (Gams) 9 7 7¥S7n y (Universi 

ty of South Florida) S2EIIRI^ (Second In 
ternational Mycological Congress) fcMSSA— L3SS2 
1 6 A;*) 0 ^/uf^^7lya-7 7 ^ y 

Sl^^^vVt-^ T^/u^y- s ^yur- ^ - ^ 

y- n — (clausenii) RTf^e suy- 4 =- y >^ 

[0 0 0 9] 77^K>SioMi:o^tSiSnt* 

(alpina) , /^^n7>f7 (hygroph i I a) 3U£-X fcV 
(spinosa) lI{iILt(/^ 0 T 7 3^ K^g£co£/& 

£L<tel 0Sfc9'>4< thmo. 70g/L, J:0 
i4>^0. 8 0 g/L, L< 
f*'>fc< i:*>#*J0. 8 6g/L^77^rF>^4^ 

ffi-e&So *^©^vy"^7 i/a^y^yiatt 
fi, L < !*l£iftmfi(£>'># < t 2 0 %, L 

^t*te. «gJHflS»0^>?S< <k t>^2 0%, £v£?£L< 
<^t)^3 5 %, Hi^M; U < tfy>ft < t *>#*J 4 
8%4:77^F>ti:lt^l'C^^ ^s^o^u 
y-^^y i/=L-?yt! y ffiW*f£>^fl&./-W ^-^^cor^ 

* KvS^ftfi, »g:flio^^< t 5 %. » 

* L < fi'>fc < t *>&j 8 %, £ '0 L < f±'># < <k *> 

< t 2 0 %s J: =9 Sf * L < < t 

3 0%. U< Hft4 1 %C0T7* K 

[0 0 10] BIB(0®ffi^tt^*®ffi««#jt^*5ttS 

mmm^mmm^hm^^mmz^xR^ #*w 

(shake flask) Xte$&*W coj: 5 fcffimfcflttSf&SJ- 



6 «&6jWJfH^) fi6*^*fi-L-C^5o **i»Jfiq3ir-c 

[ooii] ^^o^/w^^ i-^y^ y 

-f ^7 y^v^^y SIO^yi/f^x7 ^> ^. ^ ^/ 

5(9 [0 0 12] ^^x-f ^7»iiSIS#^ja*PcoStl¥Srffl 

h/H^Bff^co^-^v h (University of Wash 

ington) \&m.W)Wrt<0\ 9 7 4¥HS r^^lgrt* (Myco 
logy Guidebook) J Id^Bit ^ 7^5^— >^v^ (Steven 
s) , (Methods of Microbiolog 

y) ©19 7 1 ¥S4t4 0 5^4 2 7li:M5^n 
> (Barron) ) Q M^P^i-H, ^;i/T^x7 v-^.-^ 

(Wx.fl\ 1 9 9 2^7^14B;:^»^K (Ba 
relay) ?5{-f^$ axfc*H^fF® 5 , 1 3 0, 2 4 2 

&r^l 9 9 4^8^ 2 3 0{^— ^ u—P^ft-i^ 
ttfc*Hi|#fffS5 ( 3 4 0, 5 9 4 ^^#^^rt/c 
i/\ ) o ^^^u— Nii^ioi^Ts -r/uy-^^y (O^u 

5^ ^^^-ciwt-^afe^n ^-i: Lxmfe^mx& 



7 

£ Q ^/i/f^^7^^n ~— (1, ffy^.ii^/u^y K (Ta 
Ibot) ^«K^x^5a^S&o-«W*SFf«*'ffl^T 
(-^ ^7W± (Macmi I I anPr ess) Wfr <D 1 9 7 l 
f"S#3iifc<E>J!Sil (Principles of Fungal Taxonom 

y) j ) . tk<Dmmfrbmw&zkh^t&-?&>z> 0 ffi 
$ ixfc - >~ ^ fli*«tjz j; o r *> mfe~*jm r* & -5 o 

(^/M - ^7S(D 1 9 7 7^9^381-39 

1 X^i^tfi- ir s/yffl7-7-^ S '(Amhers 
t) {^ftco^^u K >- • - ^ — -yua (Hamilton Newe 
II, Inc.) -Wff(0, ?>-s< (Tampa) |7ny^| 

2 l3lllSB^#t3?S(cioJt5 r-e/i,fr ^ ^y iztstfz 
55"SI_h<oSSUII (Taxonomi cprob I ems in Mortierell 

a) j ) , m&vo<Dm&wife-rz>tzMz., s^toM 
[0013] ^^t-^^^ v^^^ y &mw<om% 

Sr^WRrfi6TS>5 0 -tit, «of ^W&U^^fitOiii 
Z>z.k&~zJMx*bZ> 0 fa<D^<D&miz-o\,^x<D%.t£Z> 

(C20:5n-3; EPA) <Dff&\±^m^foZ> 0 fi£ 
iS#t*te, lB^fcD^O. 86g/L(7)77^Kyi 

*^ric^rffirs>sti^iRi^tt*^Lr^'5o s»Jcora 

->^dS*ric:1-§J®J|gJKK^2 5%^3 3%^77^ 
7*KvKttll iSiE^^^(D^^r^)9. 6% 

^io. 8%rfc5 0 M'^gijcoisifiWtt^, *&w<o 

ttS^^/u^s, ffliffitco^ 2 0 3 0 %(7)a5 

M(OT7^- Kyt^i^tt^) r k r$>-5 0 
[0 0 14] ^(^cD^A-x^y i/a-ry^yiJR 

tt. lS3fc9^0. 8 4g/L077^rK>^M 
)V=r ^ ^y i/=L^yi3 y ^^-77(7)M77^ K 



(5) ^ip 8 _ 2 1 4 8 9 3 

5 

vK^Stt, igIE*«»*ff:ottrjKil 2. 

13. 6%r*fcS 0 5Eicj3ij60|5l^«Ft±»l, #i3»iB/jr* 

755, ^fllflSfficr>^3 3%— S$4 1 %(£>«6lfflGDT 7 F> 

(ATCC) ^ftZritzWcD X o teffl%n<o~jU7' 4 = 7 

^mm^^mirz k f <- ± or^fflpsitgrfo '0 , r 

< Lt^^o *«W^^^Sf***{c«T7^ K>-gg 
9 0 :^)77 K^K£/£SS£iftji±T7 * Kv^co^ 

y^r KvK^jSSK^K^^-^ftSSSrffl^r, 

fiv iaiiDNAS («y^.«, ^y^y-irii^^ 

30 (PGR) i;:j;6ifii'l3m^ n-yft) XW^MIrffl 

irfc9, u^-^- Kteric 

£2xr^5o 

[0015] ^p^co^e/^^zny v^-^y^y ffijR 

40 m^J^^^7 i/=i.-?*yjj y (OlU^ttS: 1 O^Ji 

[0 0 16] *«W{CS^S^, 77^KyK«r4fiS^ 

U\ ^mm^^e^T- ^ zr. y i/^-^y# y& 

«^»**f^tE5S(0«»*ffi^rJSit^ffirfc9, ^rt 
^Ji/^y^fi, ^^^K^y^ffi (fed-batch) 
50 ggjfe (continuous) Cix«b^PS^§ixS ti<75 



(6) 

9 

[0017] *«Mttisjfk:tt#««*iBfttf|Sifttt2af 

[0 0 18] f^]'ft:tt^^?^^^V^>, s y 

~7)\s$ h — ^, -vW— ^ yjU7$—x s 7 7t7 

[0 0 19] *^^O^^ife^^$-tt-5co{r^^f^ 

»*«3^<-<^-^^*P7k^¥fe, y-r N — v (soy to 20 
ne) , f^]^^^ N ^ a N h y 

[0 0 2 0] *«P^^^m^^igjtt{^VN-C{£ffl$ruS 

< t hm 5 o %, l < wy>fc < thmi oo % 
it*pLT^^ 0 s ie ^ mw^ n , flfijx.tf=— 

-^apTk^fl?*, y^< h — >\ s&\ f^fe\ si= 
-<^b^. hvyh>, m&Rmi 

[0 0 2 1 ] &?%m<D&l£ L^iS^ffiiC&^T, ^ 46) 

[0022] a*«j*i&ittttjft«tt[, tr* ^ >\ t&s^r 

[0 0 2 3] K**ft, P H. ^r£. Z.mitU 50 



¥rm¥-8- 2 1 4 8 9 3 

10 

l-®J:<ff 5B#Pfl*-^Sic»JRRi-s - <!:*< , 77^K 
>Kco^rii:*:ft^{kL"Ci/^ 0 77^rKy^Mt5 

L < 2 0 6 0 %colSf ptft«g}ca^:»^ 
[0 0 2 4 ] ^^GQ^/U^ i^^yt) y ffiJR 

°C, ^L<^2 7-^3 2 C C, 3Ei-»* U < 3 

^^co-e^T-^^^ v'z l -ey^yffijsi*fi^4. 0 — 
^10. 0OlI^)pH{:btottff5/j\ g^^p 

[0 0 2 5] *«W^J3'Joffi««Cfi, ^/u^-^^^^v/ 
^ y ^/ y WR<o$k3i%> t m& S ii: «b rt 5 AW ^{i ^ fc 

[0 0 2 6] ^0^co^yU7"^my v'i-^y^y ffiJR 

T, ^SI^J:oTltJft^e>II]ilX$H« 0 fit, «f± 
hls^jiotfrm (tunnel drying) , KSKitftXtt 

^T^rK/ic$ru5 (02*S^i"4fc*!>) 0 © 
* # y SSttcorM^/ w ^-e ^ us? ^ ^^FrS14{t: $ it 

Z>£ofcm&ik£ti (pH=ft3. 5-4. 5) , 
/XSi, S6Sl£^*±M3tAp?B!i$n, LTI^Ti:t^ 

[0027] &^w<nit&<D&m^mtemiE&tf{a-± 



-6- 



11 

ti%o fc: h^m»-r5»*Lt^W{3J±4ftilfflffl^fL& 
icte Ky^7- KdSfe5 0 r^* K>»iE£tt^£fc 

*2, «8J!BJ1£ScqS£j 2 0 fifl%*r% Jgi^f ^ L < ttifc 1 
01t%^T\ J: '0 —JS£T"£ L < Jlrft 0 . i~«*n. 0 

[0 0 2 8] 55*5HJ£jgffitt, ^T^7ffr>a-7 

fc, ffl*:t S»it5 J; ^o77 ^ Ky^lfi^ 
Siv^fidcSr^5.i-S J: ? (c, HHR^^fcfllSi-iJES-Jax 

[0 0 2 9] ^^4=^7 v-n.^^77 y ffiJR^d^JII 

*>bT7*F>m&W.iz&mirz~b&^m^&z> 0 -t 
[0 0 3 0] -e/^^^^ i^^y* y ffiJR<7>»£«i 

5 Q *fc, WTi-wui-rs J: Th-f/uijE^saa 



(?) »¥8 - 2 1 4 8 9 3 

12 

[0 0 3 1 ] &$£Vf\<D^ tVT 4 ^7 >=wr y ;Jj y ffiJK 

K< ^ofc^p a p^fe)c-r^> 0 ft B a p**c^i»{z$*ix^i|g 
cot 7* FisWtxittgiEfktoT 7* Kyfi^tL-:^ 

70 [0 0 3 2] ^Ar^^7 yavy^ySISco^ 

mm^iRxf^-7- F<Dm^m&&®)xtb%7)K z 

S"C'fo^ 0 WJiRim&%JLte.'<\?—7— K5r«Sipi-5T 
%, 5{:#4L<fijS0. 1-^tJO. 6, M^-JI£?i£ 
[0 0 3 3] *«Wo*ajdJ: 9^KSnST7=3f- 

!:77^rKy^Mltf^ 0 T^^K^^il. %VR 
cot 7* Ky^^Mt^ J: Jfgpgg^ 

ffiTfcSo »^L^*iPai:!^T, Art, »JJR, 
*iSiE*^rt^^^«^Sfcfe(oa#i LTiS 

5 0 T7* ^>-m&KA^&^i-&<Diztm£ti?>7*a 

50 ttft»»lfiA**«3Ei-S<o^aiEtt««*, 
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13 

[0 0 3 4] &&9i<Dm<D&1&BWi~?}'±* Ty* 

ai^-t- 5 r t ic j: o r , mpM ft^xm&wMm &f*» 

-e&S^e/ur-'f = 5 i/^-vyi) y SScoS l 2tti-J: 
[0 0 3 6] ^r;U9~^^.y '>a-7 7^!JRli*jeM^ 
S 1 2tttff^ 0 1 cmf^S^^/VT-^x^ v-^l 

y s i 2^fa^^^°u— hfrt>9)m£ti* i 
o om i (Dmmr y H-ias^ixfco cot&jfttti 

Og/L^^-^f^^^- 0. 1 g/LOC 
aCOo, 0. 1 g / L COM g S O* — 7 H2 Os 0. 5 
g/LOKH2PO<, lml/LWPI I tfeJR (6. 0 
gONajEDTA, 0. 2 4 g CO F e C 1 3 - 6 H 
zCX 6. 84gC0H3BOa, 0. 8 6 g (DM n C 1 2 - 



(8) ffl?8 - 2 1 4 8 9 3 

4HzCK 0. 1 3 3 gooz a SOi - 7H20, 0. 0 
2 6 g(DC o C 1 2 - 6 H2 Os 0. 0 0 5 gcoNaMo 
0<-2HzO, 0. 0 0 2 gcoc u S O* - 5 H2 O&O* 
0. 052g^)NiSO4-6H2O: 1 L^TkiCffifi? 
U pH^8. Oi-OTfin) , SOMml/L^W^ 
ffi-g^ (1 0 0 ^ V. 500^g/L0O 

^tfy^5 0 0 u g/LWt^ ; yBiz) £*TU 
2 5 0ml <Ds<y yjl>Hi/^ — 9 ~7 y X 3 Atl hzh 
tz 0 ig^lttn-* y — ^=z — U—±.\Z-X (2 2 5 rp 
/0 m) 3 0tt?7 2«M S*Lfco 7 2B*fWtg* 

[0 0 3 7 ] ^ It, Sl^^Ilt^itef^ tth 
2 0*IB8a^SJR$tt, iS^^Bt$7Xfc 0 SiR*0Ji&(oe«fe 

^^^ofliflsgEJi 5 1 h#p«i, 1 0 o°azx 4%^ # 

/-MiHzSOi (9 6mlO^^y-;Vfi:4ml(0 

^F^77>f- (^!)7^ (Va r i an) 3 5 0 0^^ 
20 n^h^y^, *^u=i (Supelco) SP 2 3 3 0^7 
A s ISlJJtf);*^ A&gtt 7 0°C, 1*ffiScoSS^2 5 0 
°C\ £A-fffC9?&Ste2 2 0°Cs y T^'^fl— y 

U l»fi{C2 0°C±#^^Tl 9 5°Ci:U 5 
«rU l^Sf- 2 5 0 C±#^itT2 2 0°CJrL, 8 #lffl 

[0 0 3 8] 



15 
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16 



mm® 


MHEBMTI 

nip/p dwl* 


ft J 

% TFA* 




C14;0 


0.9 


0.3 [ 


; |l 7 i j ~r , 


CM:! 


1.1 


0.3 




C 16:0 


45.6 


13.5 




CI6: 1 


2.2 


0.6 




C!3:0 


20.9 


8.0 




Ci3:l 


39.8 


M.8 


■J/vx-h 


C18:2N6 


36.5 


IC.8 




C18:3N6 


13.8 


4.1 


•J / u-*- h 


C18:3N3 


1.6 


0.5 


] — 1 1 


C20:L 


LI 


0.3 | 


jh^ a-y-s/x/ jl- 1 — 11, U 


C20:2 


2.2 


0.6 1 


Tt^y — 'J y u^— K 


C20:3N6 


1 -O 


n s I 
U.J 




C22:0 


\7A 


5.2 I 




C20:d 


135.7 


40.3 | 




C24;0 


9.6 


2.8 1 




C24:J 


0.6 


C.2 




33G.5 


100.0 



3. 7%oJIiJt6KS:*#-r5i:^5»***Lfco <8J!i 

fitO 1 3. 6%T&ofc 0 
[0 0 3 9] : I fft<0«* • 
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* [0040] $mm%km\*m i s-is^-cRw ufc x o \z 

[0 0 4 1 ] 
[*2] 




S 1 2tt(0*»^*J^5^* • S*(DftS)fcte**j 4 0 : 
1 ~#*J6 0 : 1 t^0f^Mki:^L1t o S 1 2&BJt&(-J; 9 

[0 0 4 2] #J3 : ***Sr»ff-rsr i: 



50 



[0 0 4 3] ^^P^co^&^So^r^-yu^^ # 



(>0) 4*Msp8- 2 1 4 8 9 3 

17 18 



[0 0 4 4 J 
[S3] 















CaCO, 


i 

4.2 


31.3 


31.0 


9.7 


0.41 




5.6 


32.8 


34.4 


11.3 


0.63 


f MgSO, 


5.4 


32.1 


39.3 


12.6 


0.68 


j Pit 


5.5 


30.6 


34.3 


10.5 


0.58 




5.5 


30.3 


35.3 


10.7 


0.59 


















CaCO, 


4.5 


37.4 


21.9 


8.2 


0.37 




5.5 


34.9 


24.9 


8.7 


0.48 


MgSO, 


5.4 


38.7 


Z5.3 


9.8 


0.53 


I'll 


5.5 


34.9 


23.2 


8.1 


0.45 


KU 2 PO H 


5.3 


34.1 


23.2 


7.S 


0.42 



S 1 2ttc(0»fl&{cj;9^cSjx5r7^K>'a6tt, 1L 
[0 0 4 5] #J4 : ~GD#j-Cte, m^MMM^ h Z> — 

So 



[0 0 4 6] #Ji S-*3^TlftMUfc*-i£a^igiftS:ffl^ 
tc 0 S 3«co«BJja^?>llBK^|Ha8Six % {-*5^TK 

[0 0 4 7] 
[*4] 



-10- 



(ID «fBB*P8 - 2 1 4 8 9 3 

19 20 



<j0 U/j Rx 








ma/it rlwfc* 


% TFA" 1 




CU;0 


1 Q 
1 .o 


U.J (1 




C14:l 




n i U 

U.J | 




C1C:0 


OU. L 


16.7 




C16:l 


1.0 


0.3 




CI 8:0 


30.3 


8.4 




p| O.l 

L. 1 8. 1 


27.9 


7.8 






51.4 


14.3 


v — i j y u — t. 


CI8:3N6 


27.5 


7.7 i 


T V — | 4+> / -j- _ k — 1 1 

jl. n ' \r / -i- r i J 


C20: i 


1.5 


0.4 


-J- -1 -J" y -\- / — h - 1 i , N 


C2Q:2 


3.1 


0.9 




C20:3N6 


1.8 


0.5 




C22:G 


28.2 


7.8 




C20:3 


0.6 


0.2 




C20A 


107.8 


30.0 


x-< a^y^ y x— h 


C20:5N3 


0.4 


0.1 




C24:0 


13.6 


3.8 




C24:l 


0.8 


0.2 




C22:6N3 


0.6 


0.2 






359.4 


100,0 



[0 0 4 8] [*5] 



-II- 



(12) WHSP8 - 2 1 4 8 9 3 

21 22 









% TFA" 




C14:0 


1 .0 


0.5 




C14:1 


L.2 


0.6 




Cl6:0 


38.9 


19.7 




C16:l 


0.8 


0.4 




C18:0 


9.7 


4.9 




Cl8:l 


33.6 


17.0 




C18:2N5 


28.1 


14.2 




C18:3N6 


i IS 


6.0 




C20:l 


1.9 


0.9 ! 




C20:2 


1.0 


0.5 i 




C20:3N6 


4.4 


2.2 1 




C22:0 


7.0 


3.6 




C20:4 


48.8 


24.7 




C22:l 


0.0 


0.0 




C20:5N3 


0.0 


0.0 




C24:0 


8.7 


4.4 




C24:l 


0.4 


0.2 




C22:6N3 


0.4 


0.2 






197.7 


100.0 



WSixfcS 3*fflflSfi % 1 g<Of^t-7^Sfc9«i)4 

[0 0 4 9] = — >-^7=->r— ^7 — (IS 3t*}wt5tt5 40 
lo^§b^e*^Tto Lt^U S 1 2tt (^e/u 



[0 0 5 0] #|5 : r<£>#J-Cte, ^/Uf^X7 

y^y (ATCC 4'2658#) Sr. M4l:tJ^tKiLfcJ; 5 

[0 0 5 1 ] 
[*6] 
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(13) 

23 24 
i©IS(DyaT7 AVPO^-r-f i7t*Ki3tt5T?* F>WtRZf 



%fffi¥-S-2 1 4 8 9 3 





CSl £^<£ffl 


csl 




19.8 


35.9 


*r;l^x? '>^7^)U (SI2ffc) 


18.3 


33.7 


*l>V*t < x? ■> # U(ATCC 42658) 


28.2 


38.0 








csl 




4.9 


10.7 




6.0 


13,6 


^ Jl/ r^X7 v'i^v^ »J(ATCC 42658) 


2.5 


2.4 






csl Sr^SEifl 


csl £ffiffl 




24.7 


30.0 




32.6 


40.3 


^^r-fX^ •> j. v * V(ATCC 42658) 


9.0 


6.3 



S 1 2l£^Tf±#?j2«i£#!K ^f^7^v 7 
#y (ATCC 42658#) MifcivC Jiifc 1 / 3 ftfttJS^: LX 

(ATCC 42658#)* ^i:[i7 7^ KviMCM?: 
^-xy^o7t 0 ^r^x7 pv — tr — (ATCC 648 JO 
64#) = — — :/y ^"-^^TiE^Bifob-fe* 

[0 0 5 2] ffJ6 : :«T1t SSSf^SttXt^e/VT 1 
[0 0 5 3] m%*B 2 OX^B 2 3 t^-t2B(D 1 4 L 



*«S12 £JB^T«#S:?Tofc 0 SSsB 2 0 ir(*M- 3 
iSifiSrfflv\ SSB 2 3f-fiM-6i&Jfi*ffli^c 0 M- 
3*±fifil 2 g/L£>#-3vW (Cargill) 2 0 0/2 
0m 0. 1 g/L£7)Mg S04- 7HiCX 0. 1 g 
/L(OCaC03, lml/L^PI I^R, 1ml/ 
LOt7;yM, 2g/L(7)KH2POK 43. 8 
g/LO^Va-^Sr/O. 5m 1 /L^K6 0 KiSlh 

fc512g/LOtM/y^755 (Nutrex55. ffiM 

jv*t 4 •'fx2##y$± (Red Star 
Specialty Products) ) 4r^Lfc 0 ;*->OuSWasttftl 
£tu 77^K>8 (ARA) $m^^^tTo7t 0 
b 2 OfOfSf^e*^ 7 i-^-r 0 
[0 0 5 4] 
[*7] 



= 




TO77+K> 






1323 


22 g/L 


2.3 g/L 


65.5 h 


0.84 
fi/LVB 


D20 


20 g/L 


2.3 g/L 


65.5 h 


0.84 

%ru b 



^W^-r^^5>*>r/lxSrttUJLfc. S»B2 3&t5B2 
0a»<bWS>*L5S 1 2<0««««-^)KJ|^HKSaia$ 

K^tftJRLfco S3ai» (wet milling) S;:i£^5tt 
^J:5>{r, I7»yy^i/y^-tct^fy (2x 
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6 0 0ml) «rffl^Tttilft*»«K (2 0 0 g) SrtttU 
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(14) 



4$P¥8 - 2 1 4 8 9 3 



25 



26 



[0 0 5 5] 
[*8] 







S-L2 (B20) 


S-12 (B23) 


CI6:0 A;!^ h 


10 


11 


C18:0 ^f7l — 


12 


12 


C18:l n-9 * h 


14 


16 


C18:2 n-6 U / Ux- h 


10 


9 


C18;3 n-6 7 - V S V* — h 


3 


3 


C20.0 7^^T- h 


1 


I 


C20:3 n-6 #^6 y - V K 


3 


3 


COT: 4 n-6 T7+K>® 


41 


37 


C22:0 "<^* — r 


2 


2 


C24:0 r J^y*feU-S 


4 


4 



®bh-f;W:£4 1 %(£>T5* K>K4"&*TU ^§ffB 2 3 

3 7 %GDTy * KvRSr^TLfc ir ^ 5»*Sr*-r o 
[0 0 5 6] oHJ£^teS:S¥»i«-iftM tt 

[0 0 5 7] *f P|fi77^ Kyi^S^CMt^ 



[0058] ^m<Dm^\(DmMmm^ 

[0 0 5 9] 



(51) Int. CI. 6 

C 1 2R 1:645) 



F I 



(71)taHA 595 1 69780 

5766 Cent r a 
o u 1 d e r , Co 
United S 
m e r i c a 



1 Avenue, B 
1 o r a d o 80301 
tates of A 
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